The signaling axis of Rac1-TFEB regulates autophagy and tumorigenesis.
Macroautophagy (hereafter referred to as autophagy) plays essential roles in cellular and organismal homeostasis. Transcription factor EB (TFEB) is a master regulator of autophagy and lysosome biogenesis. It is not fully understood how the function of TFEB in autophagy pathway is regulated. Here, we show that Rac1 GTPase is a negative modulator of autophagy by targeting TFEB. Mechanistically, Rac1 reduces autophagy flux by repressing the expressing of autophagy genes. Further investigation revealed that under nutrient-rich conditions, mammalian target of rapamycin (mTOR) phosphorylates TFEB to facilitate the interaction between Rac1 and TFEB. Biochemical dissection uncovered that guanosine 5'-triphosphate (GTP)-bound form of Rac1 selectively interacts with phosphorylated TFEB. This inhibitory interaction prevents the dephosphorylation and nucleus translocation of TFEB, which hampers the transcriptional activation of autophagy-related genes. Furthermore, Rac1-TFEB axis appeared to be important for tumorigenesis, as overexpression of dephosphorylated mutant of TFEB was able to delay the tumor growth driven by Rac1 overexpression. Together, this study not only elucidates a previously uncharacterized autophagy regulation mechanism involving Rac1 and TFEB under physiological and pathological conditions but also suggests a strategy to treat cancers that are driven by Rac1 overexpression.